Introduction
============

Physician empathy is defined as the "ability to understand the patient's inner experiences and perspective and a capability to communicate this understanding \[[@b1-kjme-2019-120]\]." It is essential for a good patient--physician relationship and successful clinical outcomes \[[@b2-kjme-2019-120]\]. However, low levels of physician empathy and decline in medical education have been reported \[[@b3-kjme-2019-120],[@b4-kjme-2019-120]\]. To encourage empathy in medical students and physicians, medical educators have emphasized on patients' illness experiences, perspectives, concerns, and expectations during clinical communication skills training \[[@b5-kjme-2019-120]\]. However, this teaching and learning strategy targeting skills only may not be enough to improve empathy \[[@b6-kjme-2019-120]\]. It has been reported that the continuous enhancement of the self-understanding of personal traits and promoting self-growth can also encourage communication with patients \[[@b7-kjme-2019-120]\].

Personality is believed to be composed of innate traits that determine the patterns of thoughts, feelings, and behaviours that influence interpersonal interaction \[[@b8-kjme-2019-120]\]. It is reported that personality is significantly associated with the empathy of medical students and that it should be taken into account while developing programs to enhance empathy \[[@b9-kjme-2019-120]\]. To assess personality traits associated with empathy, previous researchers have used the Five-Factor Model (FFM) \[[@b10-kjme-2019-120],[@b11-kjme-2019-120]\], Zuckerman-Kuhlman Personality Questionnaire (ZKPQ) \[[@b12-kjme-2019-120]\], Temperament and Character Inventory (TCI) \[[@b13-kjme-2019-120]\], and Kupfer Detre Scale (KDS-3A) \[[@b14-kjme-2019-120]\]. The FFM and ZKPQ explain core personality traits, but they do not define personality type \[[@b15-kjme-2019-120],[@b16-kjme-2019-120]\]. Further, the TCI and KDS-3A focus more on treating pathological personality types and mood disorders \[[@b14-kjme-2019-120],[@b17-kjme-2019-120]\]. To use medical students' personality types for empathy education, tools designed for the normal population, rather than a clinical population, can be more helpful because not all medical students may exhibit pathological characteristics. In addition, it would be desirable to explain personality traits as well as to identify the deep roots of drives and inner conflicts of human nature.

Enneagram is one of the well-known personality typologies. It is also known as one of the greatest tools to enhance self-awareness \[[@b18-kjme-2019-120]\]. The goal of the Enneagram is to help people understand the mechanism involved in their personality, to help them free themselves from the limitations of their personality \[[@b19-kjme-2019-120]\]. Therefore, the Enneagram not only describes each personality characteristic, but it also provides insights about the habitual systems of behaviours, emotions, and ideas of each personality. In addition, the Enneagram facilitates self-transcendence by attaining the state of presence \[[@b20-kjme-2019-120]-[@b22-kjme-2019-120]\]. The Enneagram considers personality as an artificial construct and a collection of internal defences and reactions related to the self and the world \[[@b21-kjme-2019-120]\]. In the journey of self-discovery using the Enneagram, people can become aware of essential qualities in themselves. Thus it goes beyond the narrow concerns of the personality and helps people become more aware of the present moment \[[@b21-kjme-2019-120]\]. Every person has one dominant personality type among the nine types. However, their personality contains all nine types \[[@b22-kjme-2019-120]\].

The nine personality types of the Enneagram can be categorized into different groups of three, called Triads, the Hornevian groups, and the Harmonic groups. The Triads show the main different issues of our ego and blocked or distorted functions \[[@b22-kjme-2019-120]\]. The Hornevian groups indicate the social style and how each type tries to have its needs met \[[@b22-kjme-2019-120]\]. The Harmonic groups indicate coping style and how each type copes when they do not get what they want \[[@b22-kjme-2019-120]\]. The present authors thought that grouping students based on Triads, Hornevian groups, or Harmonic groups can help them understand their communication style and patterns more easily. Furthermore, we thought that this grouping and personality typing using the Enneagram can help students identify the obstacles that limit their expression of empathy, and accordingly, they can let go of such obstacles.

There is growing use of the Enneagram for selfgrowth and development of relationships in the area of business, parenting, education, and other various fields \[[@b23-kjme-2019-120]-[@b25-kjme-2019-120]\]. However, it has rarely been used in studies on empathy in medical education. Enneagram helps people face, overcome and empathize with inner conflict. Overcoming and empathizing with their own inner conflict lead genuine empathy to others. Therefore, we assessed medical students' empathy levels and Enneagram types and then compared their empathy scores according to Triads, the Hornevian group, the Harmonic group, and each Enneagram type. Based on these findings, we suggested educational strategies for promoting empathy in medical students.

Methods
=======

1. Participants
---------------

Questionnaires were distributed to 202 first and second grade, preclinical phase students at the Inje University College of Medicine. We chose students from the preclinical years because their empathy is expected in a good state of preservation and not biased by clinical clerkship experiences. The cross-sectional study was performed in the second semester at the end of 2016. The questionnaire comprised an empathy scale, an Enneagram type indicator, and demographic details of the participants. This study was previously approved by the Institutional Review Board for Human Research at Inje University Busan Paik Hospital (IRB approval no., 16-0200).

2. The students' version of the Jefferson Scale of Empathy
----------------------------------------------------------

The students' version of the Jefferson Scale of Empathy (JSE-S) was used to evaluate the empathy levels of the participants. The JSE was developed to evaluate physicians' empathy and it is also available in medical students \[[@b26-kjme-2019-120]\]. The JSE-S was translated into Korean in 2010 and was reported to have a good reliability (Cronbach's *α* of 0.84) \[[@b27-kjme-2019-120]\].

The JSE-S has three underlying constructs of empathy, comprising 10 items on perspective taking (PT), eight on compassionate care (CC), and two on standing in the patient's shoes (SP) \[[@b26-kjme-2019-120]\]. Each item is rated on a 7-point Likert scale. The total score is the sum of all item scores, and a higher score indicates a higher degree of empathy (min=20, max=140). The PT score, CC score, and SP score is the sum of the relevant item scores.

3. Korean Enneagram Personality Type Indicator
----------------------------------------------

The Korean Enneagram Personality Type Indicator (KEPTI) was used to assess the personality typology in this study. It is a standardized indicator that consists of 81 questions that are rated on a 5-point Likert scale (Cronbach's *α*=0.90, retest reliability=0.89, construct validity with the Riso-Hudson Enneagram Personality Type Indicator=0.82) \[[@b28-kjme-2019-120]\].

The Triads refers to the basic three components of the human psyche: instincts, feelings, and thinking ([Table 1](#t1-kjme-2019-120){ref-type="table"}) \[[@b22-kjme-2019-120]\]. Everyone person integrates his/her instincts, feelings, and ability to think when he/she is present, but each person is driven to be disintegrated when he/she is not present and develops imbalance in one of the triads. The Instinctive triad seeks autonomy when individuals are not present. They resist and want to control the environment. They tend to experience rage when they sense that they cannot control others or themselves. In addition, they experience anger when they sense others try to control them. It is also called as the body centre because the triad is concerned with body intelligence.

The Feeling triad is concerned with emotional intelligence and it seeks attention from others when they are not present \[[@b22-kjme-2019-120]\]. These individuals create a false self-image and feel ashamed when they feel that the others are indifferent to their assumed quality of identity.

The Thinking triad seeks steadiness and such individuals try to find inner guidance and support when they are not present \[[@b22-kjme-2019-120]\]. The Thinking triad pertains to cognitive intelligence. They tend to be anxious when they think something is unsafe. They try to create a sense of safety by thinking about strategy, consultation, and planning. The behaviours of each group to achieve autonomy, false self-image, or steadiness prevent people from feeling and expressing empathy toward others.

The 'Hornevian groups' is a three-group categorization of the Enneagram personality types according to social styles when people are not present ([Table 1](#t1-kjme-2019-120){ref-type="table"}) \[[@b29-kjme-2019-120]\]. Riso and Hudson \[[@b22-kjme-2019-120]\] named them the Hornevian groups in honour of Karen Horney, who reported that people tend to unconsciously assume one interpersonal type to maintain social security \[[@b30-kjme-2019-120]\]. The 'Harmonic groups' is another three-group classification of the Enneagram types according to coping style when they are not present ([Table 1](#t1-kjme-2019-120){ref-type="table"}) \[[@b22-kjme-2019-120],[@b29-kjme-2019-120]\].

4. Statistical analyses
-----------------------

The Enneagram type of each respondent was defined based on the type that exhibited the highest score. Respondent's Triads, Hornevian group, and Harmonic group were defined using his/her Enneagram type. The JSE-S scores were compared according to the Triads, Hornevian group, and Harmonic group, using the Kruskal-Wallis test with Bonferroni correction (posthoc analysis) for multiple comparisons; a probability value of \<0.017 was considered significant. The PT, CC, and SP sub-categories of the JSE-S were also compared the same way. All continuous variables were then described as median values and interquartile ranges. The IBM SPSS ver. 23.0 (IBM Corp., Armonk, USA) was used for the analyses, and significance was declared at p\<0.05.

Results
=======

1. Demographics of the respondents and empathy score
----------------------------------------------------

A total of 162 questionnaires were returned among 202, of which 16 questionnaires were excluded because of incomplete replies to the KEPTI or the Korean JSE-S. Since the ultimate objective of our study was not analysis according to demographic data, the questionnaires with incomplete demographic data were included. Consequently, 148 questionnaires were finally included.

The mean age of the respondents was 23.18±1.37 years (N=130). Of the respondents, 81 were male and 49 were female, while 18 did not report their gender. Further, 38 of them were in the first grade of medical school, 46 were in the second grade, and 64 did not respond to this item ([Table 2](#t2-kjme-2019-120){ref-type="table"}). The median value on the Korean JSE-S was 109.0 (Cronbach's *α*=0.835), while that on the PT, CC, and SP sub-domain was 56.0, 45.0, and 7.0, respectively ([Table 2](#t2-kjme-2019-120){ref-type="table"}). The Cronbach's *α* of the Enneagram was 0.656 in the present study. Among all respondents, the type 9 personality was the most common, followed by type 1 and type 5. Type 3 and 8 were the least common ([Table 2](#t2-kjme-2019-120){ref-type="table"}).

2. Empathy scores according to the Triads, Hornevian groups, and Harmonic groups
--------------------------------------------------------------------------------

Among the three Triads, the Instinctive triad was the most common. There was no difference in the total empathy score across the Triads. However, the CC score of the Feeling triad was significantly higher than that of the Instinctive triad was (p=0.014 for the post-hoc analysis) ([Table 3](#t3-kjme-2019-120){ref-type="table"}).

The Withdrawns were the most common among the Hornevian groups. Regarding the Hornevian groups, the median total empathy score exhibited a statistical difference, but the post-hoc analysis revealed no significant differences. The median value of the CC score of the Dutifuls was 48.0, which was significantly higher than that of the others ([Table 4](#t4-kjme-2019-120){ref-type="table"}). The Positive outlook group was the most common, and there were no differences among the Harmonic groups ([Table 5](#t5-kjme-2019-120){ref-type="table"}).

3. Empathy scores according to Enneagram types
----------------------------------------------

The JSE-S score for the type 2 personality was 117.0, which was the highest empathy score. This type was followed by type 6. Type 3 scored the lowest ([Fig. 1](#f1-kjme-2019-120){ref-type="fig"}). The CC score for type 6 was 48.5, which was the highest among all the types. It was followed by type 2. The CC score of type 7 was the lowest, but the PT score of this type was the highest among the nine types ([Fig. 1](#f1-kjme-2019-120){ref-type="fig"}).

Discussion
==========

Empathy is important for medical students' communication and professionalism \[[@b18-kjme-2019-120]\]. Therefore, there should be specific plans to maintain or improve empathy in medical students. This study examined scores on an empathy scale according to personality types using the Enneagram. The Enneagram typology is not commonly used in the medical education field; therefore, this study could draw new insights about the use of this typology for designing medical education for empathy based on students' personality types.

In this study, the Instinctive triad, the Withdrawns, and the Positive outlook groups were the most commonly observed personality categories, and the Feeling triad, the Assertives, and the Emotional realness groups were the least common. Further, among individual personality types, type 9, 1, and 5 were more common, while type 3 and 8 were the least common. These findings are similar to those of studies of medical students and other populations in Korea, which revealed that type 9 and 1 were the two most common types and type 3 was the least common one \[[@b18-kjme-2019-120],[@b31-kjme-2019-120]-[@b33-kjme-2019-120]\]. However, these studies identified different types as the third most common, including type 2, 5, and 7 \[[@b18-kjme-2019-120],[@b31-kjme-2019-120],[@b32-kjme-2019-120]\]. The distribution of types could be uneven owing to nationality or the culture of the organization \[[@b25-kjme-2019-120]\]. Thus, the present results may indicate that the culture of Korea and that of medical schools may have led to the dominance of type 9 and 1 personalities, the essential qualities of which are harmony and integrity. Type 9 and 1 individuals fear being emotionally aggressive when they are not present. On the other hand, the least common personalities, i.e., type 3 and 8, are characterized by assertiveness. The common appearance of type 5 can be explained by the fact that this type tends to focus on knowledge and cognition, which are emphasized in medical schools.

Students in the Feeling triad had the highest CC score. The strength of the Feeling triad lies in being able to express and understand feelings in depth, and it is related to emotional intelligence. CC is related to the recognition and understanding of patients' emotions \[[@b26-kjme-2019-120]\]. Thus, these aspects can explain the higher CC scores of those in the Feeling triad. The Feeling triad exhibits better immediacy in facilitative communication, and such individuals tend to use more noticing and companioning in interpersonal caring behaviour \[[@b34-kjme-2019-120],[@b35-kjme-2019-120]\]. Emotional intelligence has a key influence on the patient --physician interaction \[[@b36-kjme-2019-120]\]. Therefore, in terms of communication education, encouraging students to develop feeling-centred characteristics may be helpful for enhancing the CC domain of empathy.

Among the Hornevian groups, the Dutifuls had the highest CC score in the present study. The Dutifuls tend to obey principles and rules and they easily adapt their responsibilities and liabilities to the rules \[[@b22-kjme-2019-120]\]. They strongly feel the need to help others and try to identify what is right to do. They tend to suppress their own wishes and strictly push themselves to be responsible for other people, and for the organization and the society. Therefore, when they encounter patients, we can expect that such individuals will try to do their duty as a doctor, as best as they can. In terms of communication education, encouraging students to develop qualities of the Dutifuls may be helpful to enhance the CC domain of empathy. However, the Dutifuls have problems with applying principles too strictly and rigidly, and they tend to treat themselves harshly. Therefore, it is important to educate the Dutifuls to strike a balance between empathy toward others and empathy toward the self.

Among personality types, type 2 had the highest empathy scores in this study. This finding can be explained by type 2's essence. According to the Enneagram theory, type 2's essential quality is unconditional love \[[@b19-kjme-2019-120]\]. These individuals search for intimate relationships, and they are caring and loving. They are empathetic and compassionate when they are present \[[@b19-kjme-2019-120]\]. Therefore, encouraging students to develop these qualities may help enhance their empathy.

Type 6 had the highest CC score in the present study. This finding can be explained by the type 6's basic fear and desire. According to the Enneagram theory, the basic fear of type 6 individuals is not having support and guidance \[[@b22-kjme-2019-120]\]. They truly understand how anxious people can feel when there is no support. Therefore, they try to be loyal to friends and support others when they are present. In terms of empathy, type 6 individuals absolutely understand patients' anxiety and try to support and guide them. These behaviours can cause the patients feel safe and to consider their doctor as empathetic. Encouraging students to develop type 6 qualities could enhance their empathy.

Type 3 had the lowest empathy score in the present study. Type 3 is one of the types in the Feeling triad. Thus, these individuals are good at perceiving emotions. However, they tend to ignore their own emotions when they are present \[[@b22-kjme-2019-120]\]. Instead, they try to be efficient and to succeed in their job \[[@b21-kjme-2019-120]\]. These characteristics may explain their low empathy scores. Thus, when enhancing the empathy of type 3 students, deep reflection on, and recognition of their tendency to ignore their feelings would be helpful.

The present study revealed an interesting result regarding type 7 students, who had the lowest CC score but the highest PT score. According to the Enneagram theory, the basic fear of type 7 individuals is that of deprivation and being trapped in emotional pain. They always want to be happy and they love having fun \[[@b21-kjme-2019-120]\]. They are afraid of sustaining emotional suffering. They seek happier experiences when they encounter sufferings and boredom. These aspects could partly explain their low CC score. On the other hand, they had the highest PT score. PT is the core cognitive component of empathy and the inclination to adopt the beliefs and feelings of patients \[[@b26-kjme-2019-120]\]. Type 7 is one of the types in the Thinking triad, which focuses on thinking, which could partly explain the high PT score. Therefore, we can expect that type 7 individuals understand patients' emotions by thinking and not by feeling. Thus, when enhancing the empathy of type 7 individuals, deep reflection on their basic fear, and recognition of their tendency to think rather than to feel, would be helpful.

There are a few limitations in this study. This study was conducted in a single medical college and it recruited only preclinical medical students. Additionally, as the present study was restricted to Korea, it may have been influenced by specific dominant types. The Enneagram profile in other countries may be different from those observed in the present study, owing to cultural factors. Therefore, cultural considerations are necessary while interpreting the results of the Enneagram. Second, although KEPTI has good validity and reliability, Enneagram test is still a controversial theory in psychological field. In addition, since classification of nine personality types is based on determinism and may be not scientific, utilizing results should be cautious.

In conclusion, we found some differences in empathy according to Enneagram types. We suggest that personality traits should be taken into consideration while designing programs to enhance empathy through medical education. It is necessary to teach medical students to deal with emotions, especially in the CC domain, while fulfilling doctors' other responsibilities. Medical students with low empathy can be encouraged to develop the personality traits that are potentially related to good empathy. Enneagram type can be used for medical students to understand their own strength and weakness of empathic ability. Their weakness can be overcome through reflection, and empathy can be maintained and improved. Our results would be useful for medical communication teachers as they can teach empathy to medical students based on their personality characteristics.
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###### 

Interpretation of Groups of Triads, Hornevian Groups, and Harmonic Groups

  Group                                                                                  Sub-group                                                                                                                 Interpretation
  -------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------
  Triads                                                                                 Instinctive (type 8, 9, 1)                                                                                                Type 8 individuals act out their rage and express it with their body.
  Type 9 individuals deny rage and do not sense their body signals.                                                                                                                                                
  Type 1 individuals repress rage, expressed through a tense body.                                                                                                                                                 
  Feeling (type 2, 3, 4)                                                                 Type 2 individuals pay attention to others\' feelings and reject their feelings.                                          
  Type 3 individuals suppress feelings from the heart.                                                                                                                                                             
  Type 4 individuals focus on their feelings in depth.                                                                                                                                                             
  Thinking (type 5, 6, 7)                                                                Type 5 individuals focus on mastering knowledge.                                                                          
  Type 6 individuals seek the support of authority figures.                                                                                                                                                        
  Type 7 individuals make future plans.                                                                                                                                                                            
  Hornevian groups                                                                       Assertives (type 3, 7, 8)                                                                                                 Horney\'s 'moving against people\'
  They tend to speak up and behave actively to meet their needs.                                                                                                                                                   
  Dutifuls (type 1, 2, 6)                                                                Horney\'s 'moving toward people\'                                                                                         
  They tend to be compliant to their superego to meet their needs.                                                                                                                                                 
  Withdrawns (type 4, 5, 9)                                                              Horney\'s 'moving away from people\'                                                                                      
  They tend to withdraw from the world and into their inner space to meet their needs.                                                                                                                             
  Harmonic groups                                                                        Positive outlook (type 2, 7, 9)                                                                                           They respond to problems by assuming a positive attitude, and individuals in this group tend to look at the bright side of things.
  Emotional realness (type 4, 6, 8)                                                      They react emotionally to problems and seek emotional responses from others.                                              
  Competency (type 1, 3, 5)                                                              They want to be objective and effective in solving problems. They put aside their feelings while dealing with problems.   

###### 

Demographic Characteristics of the Respondents and Empathy Scores

  Variable                                Value
  --------------------------------------- --------------------
  Age (yr, N=130)                         23.18±1.37
  Sex (N=130)                             
   Male                                   81 (62.3)
   Female                                 49 (37.7)
  Grade (N=84)                            
   First year                             38 (45.2)
   Second year                            46 (54.8)
  Jefferson Scale of Empathy              
   Total                                  109 (100.0-1 15.8)
   Perspective taking                     56 (52-60)
   Compassionate care                     45 (41-48)
   Standing in patient\'s shoes           7 (6-10)
  The Enneagram profiles of respondents   
   Type 1: the reformer                   27 (18.2)
   Type 2: the helper                     15 (10.1)
   Type 3: the achiever                   4 (2.7)
   Type 4: the individualist              10 (6.8)
   Type 5: the investigator               20 (13.5)
   Type 6: the loyalist                   8 (5.4)
   Type 7: the enthusiast                 7 (4.7)
   Type 8: the challenger                 4 (2.7)
   Type 9: the peacemaker                 53 (35.8)

Data are presented as mean±standard deviation, number (%), or median (interquartile range).

###### 

Empathy Score according to the Enneagram Triads

  Jefferson Scale of Empathy     Triads                                                              p-value                                      
  ------------------------------ ------------------------------------------------------------------- ---------------------- --------------------- -------
  Total                          109.0 (100.0--115.0)                                                109.0 (104.0--119.0)   108.0 (95.8--115.0)   0.472
  Perspective taking             55.0 (51.0--61.0)                                                   58.0 (53.0--60.0)      58.0 (52.5--61.0)     0.799
  Compassionate care             45.0^[a)](#tfn1-kjme-2019-120){ref-type="table-fn"}^ (42.0--48.0)   47.0 (43.0--51.0)      44.0 (39.0--47.3)     0.031
  Standing in patient\'s shoes   8.0 (6.0--10.0)                                                     7.0 (6.0--11.0)        7.0 (6.0--9.3)        0.935

Data are presented as median (interquartile range).

p=0.014 when compared with the Feeling triad.

###### 

Empathy Score according to the Enneagram Hornevian Group

  Jefferson Scale of Empathy    Group                 p-value                                                                                                                                  
  ----------------------------- --------------------- ------------------------------------------------------------------------------------------------------------------ --------------------- -------
  Total                         106.0 (88.5--111.5)   111.0 (104.0--121.0)                                                                                               107.0 (99.0--114.5)   0.030
  Perspective taking            57.5 (47.8--62.3)     57.0 (52.5--61.5)                                                                                                  56.0 (51.0--59.0)     0.512
  Compassionate care            41.5 (34.3--46.3)     48.0^[a)](#tfn2-kjme-2019-120){ref-type="table-fn"},[b)](#tfn3-kjme-2019-120){ref-type="table-fn"}^ (44.0--50.0)   44.0 (40.0--47.0)     0.001
  Standing in patient's shoes   7.0 (6.0--8.0)        8.0 (6.0--10.0)                                                                                                    7.0 (6.0--9.5)        0.250

Data are presented as median (interquartile range).

p=0.014 when compared with the Assertives.

p\<0.001 when compared with the Withdrawns.

###### 

Empathy Score according to the Enneagram Harmonic Group

  Jefferson Scale of Empathy    Group                 p-value                                      
  ----------------------------- --------------------- ---------------------- --------------------- -------
  Total                         107.0 (99.8--115.3)   108.5 (102.8--116.3)   110.5 (99.8--116.8)   0.529
  Perspective taking            55.0 (51.0--59.3)     59.0 (53.0--61.8)      56.0 (52.0--61.3)     0.439
  Compassionate care            44.0 (41.0--48.0)     46.0 (40.3--49.8)      45.0 (41.0--48.0)     0.672
  Standing in patient's shoes   7.0 (6.0--9.3)        6.5 (6.0--9.8)         8.0 (6.8--10.0)       0.086

Data are presented as median (interquartile range).
